Objective: Completion thyroidectomy is recommended in patients who have been diagnosed with differentiated thyroid cancer on histopathological evaluation, if their first operation was a conservative approach. The critical issue is when to do the second operation.
INTRODUCTION
Although the type of surgery in the treatment of differentiated thyroid cancer (DTC) is still being debated, in recent years many authors recommend total thyroidectomy in these patients with good prognosis due to the metastasis potential, even though it is rare (1, 2). Udelsman and Shaha (3) advocate total thyroidectomy stating that with limited surgery the risk of recurrence, reoperation and morbidity increase and that radioactive iodine (RAI) ablation occurs at lower doses. In contrast, some authors suggest conservative approaches based on the findings that risk of anaplastic transformation is below 1%, multicentric tumors do not significantly affect the clinical course, and in limited surgery; RAI therapy is possible with lower morbidity, the prognosis does not change and the complication rate is lower (4, 5) . Similarly, although what needs to be done in patients pathologically diagnosed with DTC and in whom a conservative approach had been preferred during the first surgery is still controversial, a completion thyroidectomy is often suggested in high-risk patients in order not to leave any thyroid tissue behind (6, 7) . The critical point is the timing of the second operation.
In our study, we retrospectively evaluated patients who underwent completion thyroidectomy for DTC with emphasis on the importance of timing of the reoperation.
MATERIAL AND METHODS
The medical records of 66 patients who underwent completion thyroidectomy for the treatment of DTC in Atatürk University Medical Faculty Hospital, General Surgery Clinics between January 2006 to September 2013 were retrospectively analyzed, after approval of the study by Atatürk University Faculty of Medicine Clinical Research Ethics Board. Informed consent was obtained from all patients included in the study. Patients were divided into two groups according to the interval after initial surgery, patients who had their completion thyroidectomy in the 10-90 day period constituted group 1, and those who underwent reoperation after the 90 th day were included in group 2. Performing completion thyroidectomy in the first 10 days or after the 90 th days after the initial operation, when tissue inflammation and fibrosis are at their minimum levels, is important due to the lower risk of complications. Nevertheless, Patients treated with options other than total thyroidectomy for benign reasons and diagnosed with DTC in the postoperative histopathological examination were included in the study if there was capsular and vascular invasion, if the tumor diameter was greater than 1 cm and if the tumor was multicentric. Patients who had hypoparathyroidism and recurrent laryngeal nerve paralysis (RLNP) after the first surgery were not included in the study. All patients were evaluated with thyroid ultrasonography and scintigraphy in terms of location and size of residual thyroid tissue before completion thyroidectomy. If in the first operation unilateral lobectomy had been performed, only contralateral lobectomy was done. Central neck dissection was made in patients with central lymph node involvement in preoperative evaluation. Prior to reoperation, each patient's thyroid function tests were evaluated, to verify euthyroidism.
Patients age, sex, type of first operation, first histopathological diagnosis, duration of completion thyroidectomy procedure, the presence of tumor in the resected tissue, and complications were compared between the two groups. In the postoperative period, diagnosis of RLNP was done with indirect laryngoscopy examination. The other major postoperative complication of hypoparathyroidism was classified as temporary or permanent. Calcium (Ca) level below 8 mg/dL was considered as hypoparathyroidism, and patients were started on oral and intravenous Ca replacement. Patients were followed up for 6 months after completion thyroidectomy, in terms of hypoparathyroidism and RLSP. Improvement of complications within 6 months was considered as temporary, while persistence beyond 6 months was considered as permanent.
Statistical Analysis
Statistical Package for the Social Sciences (SPSS) 20 software package program was used for analysis, and the data were evaluated by chi-square test and Fisher's exact chi-square test. P value of <0.05 was considered statistically significant.
RESULTS
Fifty-two of the patients (78.8%) were female and 14 (21.2%) were male, with a mean age of 36.4 (24-70) years . Sixty patients (90.9%) had their first operation in other centers. The first histopathologic diagnosis was papillary cancer in 55 patients (83.3%), and follicular cancer in 11 patients (16.7%). Twenty-six patients underwent completion thyroidectomy in 10 to 90 days after the initial surgery (group 1), whereas 40 patients had the second operation later than 90 days (group 2). Enlarged cervical lymph nodes were detected in 3 patients in the tests performed before reoperation, and they were evaluated during the operation by frozen section. It was found that 2 of these patients had metastatic disease and they underwent modified radical neck dissection. Temporary hypoparathyroidism was detected in 2 patients (7.7%) in group 1 and in 3 patients (7.5%) in group 2. Temporary RLNP occurred in 1 patient in group 1 (3.9%), and in 1 patient in group 2 (2.5%). In both groups, neither permanent hypoparathyroidism nor permanent RLNP developed. Among 7 patients with complications, residual thyroid tissue was bilateral in 4, and was unilateral in the remaining 3 patients. Furthermore, central neck dissection was performed in 3 of these 7 patients. Residual tumor was found in histopathological evaluation after completion thyroidectomy in 45.5% (n=30) of patients. Data on patients who underwent completion thyroidectomy is outlined in Table 1 .
The comparison between groups in terms of age (p=0.67), gender (p=0.50), the type of first operation (p=0.49) and the first histopathologic diagnosis (p=0.37) did not show a difference. In addition, there was no statistically significant difference in terms of reoperation duration (p=0.57), histopathological diagnosis (p=0.60), temporary hypoparathyroidism (p=0.66) and transient RLNP (p=0.64) between the groups.
DISCUSSION
The surgical removal of the contralateral lobe with a second operation in patients who have undergone a lobectomy during the first operation that revealed thyroid malignancy, is called completion thyroidectomy. It is reported that differentiated thyroid cancer may be detected in up to 10% of patients undergoing surgical procedures for benign thyroid disease, in post-operative histopathological evaluation (8, 9) . In the literature, completion thyroidectomy is recommended for such cases (10, 11) .
Local lymph node metastasis and multifocal tumor location are common in papillary thyroid cancer. In a study, histopathological examination of completion thyroidectomy revealed multifocality in papillary thyroid cancer as 41.2%, presence of tumor in the contra-lateral lobe as 37.5% (12) . In addition, it is reported that presence of multifocal tumor is associated with a high risk of lymph node metastasis (13) . In another study, multicentricity was reported as 30%, and presence of tumor in the contra-lateral lobe as 22.5% for papillary thyroid cancer, and in follicular thyroid cancer multicentricity was 30.7% and presence of tumor in the contralateral lobe was 19.2% (14) . On the other hand, if histopathological diagnosis after the initial surgery is reported as minimally invasive follicular cancer, the presence of capsular or vascular invasion is particularly important. In the presence of vascular invasion, there is a high risk of recurrence and metastasis (15) . Distant metastases are reported in 10% of patients with minimally invasive follicular cancer and 50% of follicular cancer patients have been reported to be invasive. As a result, completion thyroidectomy is recommended in all patients with papillary thyroid cancer except those with unifocal papillary microcarcinoma smaller than 1 cm without thyroid capsule infiltration and/or metastasis, and all patients with follicular thyroid cancer (10, 11) . In our clinic, considering these features, we apply completion thyroidectomy in patients with an unexpected histopathological diagnosis of DTC.
There is no agreement regarding timing of reoperation for completion thyroidectomy, after considering issues of tissue inflammation, edema, adhesions, and scar tissue development after the first operation, the consequent inevitable bleeding, and complications occurring during second surgery due to loss of landmarks. Some old studies conducted on this subject report that reoperation should be done in the first 10 days or after 90 days (12, 16) . But some later studies state that timing of second surgery does not have an effect on complications (17) (18) (19) . In our study, similarly the timing of reoperation has not been found to have a statistically significant effect on operation duration or other complications.
Although positive effect of completion thyroidectomy on survival cannot be fully revealed, multifocal nature of the tumor mandates completion thyroidectomy (14) . It has been reported that in patients who underwent surgical treatment less than total thyroidectomy for benign reasons, and histopathological diagnosis is DTC, if completion thyroidectomy is not performed tumor would have been left behind in a significant proportion of patients and residual tumor will be observed in 22-64% of such patients (20) . Several other studies also report similar results (21, 22) . In our study, parallel to the literature, the rate of residual tumor found in the remaining tissue after reoperation was 45.5% (n=30). The finding that in almost half of the patients tumor was detected in the residual thyroid tissue with completion thyroidectomy indicates that total thyroidectomy should be performed in benign thyroid diseases.
As in primary thyroid surgery, RLNP and hypoparathyroidism are the most common and most feared complications in completion thyroidectomy . In patients undergoing completion thyroidectomy, permanent hypoparathyroidism rate is reported as 3%, temporary hypoparathyroidism as 0-15% and permanent RLNP as 2-5% (19). Walgenbach and Junginger (23) reported that postoperative morbidity would be less if completion thyroidectomy is performed in the first week or after the first 3 months after the first surgery. In contrast, studies are also available stating that the postoperative complication rate is independent of the time between two operations, that the rate of permanent RLNP rate is 1.6-2.7%, and the rate fo permanent hypoparathyroidism is 0.9-4.8% after completion thyroidectomy (17, 24) . Rafferty et al. (25) reported temporary RLNP rate as 2%, permanent RLNP as 0.5%, temporary hypoparathyroidism rate as 7% and permanent hypoparathyroidism rate as 2.5% after completion thyroidectomy. Our complication rates are comparable to results reported in the literature, the total morbidity rate was found as 10.6%, temporary RLNP rate as 3.0% and temporary hypoparathyroidism rate as 7.6% .
Study Limitations
During the study period, completion thyroidectomy was not performed within the first 10 days after the initial surgery in any patients and a related group could not be established. Therefore, results of completion thyroidectomy within this period could not be examined. Furthermore, our study is a retrospective study. Although in our study, the timing of completion thyroidectomy had no effect on morbidity, large-scale, prospective studies are required.
CONCLUSION
Completion thyroidectomy of patients initially treated with conservative surgery for benign reasons but were diagnosed with DTC after histopathologic evaluation, should be performed in experienced centers. The high rate of tumor detection in the residual thyroid tissue, suggests that total thyroidectomy should be done in benign thyroid diseases. Although different opinions are advocated regarding when to perform completion thyroidectomy, we think timing of completion thyroidectomy does not have an effect on morbidity.
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